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Abstract 



PURPOSE: To provide a UV laser beam source which is capable of generating UV rays having sufficient 
outputs and low coherence as the light source of an exposure machine stably for a long time, is small in size 
and facilitates maintenance. 

CONSTITUTION: This UV laser beam source is composed of 10 pieces * 10 pieces, total 100 pieces of 
laser elements. The respective laser elements have laser beam generating sections 100 which generate 
long-wavelength light of visible light or IR light and wavelength conversion sections 14 which convert the 
generated laser beams to UV rays, These laser beam generating sections 100 have semiconductor lasers 
11, optical fibers 12 and solid-state lasers 13. These wavelength conversion sections 14 are constituted to 
include nonlinear crystals which convert the wavelengths of incident light rays and outputs these rays. 
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BRKU )SS5 3 2nm 0^?^2^) ©2fffifttf#8£ 
40 (^2^ig|§*, » + o) = 2 w) -tS. #NSSS^5K^3 
5ilbTl4, LBO&fflV^. S*®14, ^©x^;b^ 
-0-WS:SQfttcJ:y#^^3^ -^©ffi*f«l^§ag{4 

14, V^*, #47l<Dfflm&W&*)&o*$^ 

t4, sa:^loJ©^gft*lRIS:^foTv^feS2^i«gA^6), 
*w©«^&»ofc2«ffli«^-r*. 

[0 0 9 6] *8£bfc2ffiatt*. S«t^iC^f6j^ 
St*, «C©#M0l»3a (L BO) 3 6{Cilfe„ -?-^t*, 
50 2fSigi;S«©'fa^lS^ + 2 o>= 3 ca) mft> 



(8) 



8-334803 
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^ 3ffifi G&R3 5 5nm) #8£*^^©I8«C 2 

ffim$iM : Tt>t\Z> «fc e> tc, LB OJg®£;fr y h l/Cfc 
<„ I{a$B^T*k^«#ft©g«^ 
#fa© 2 flMfr ?>> £fi#l*B*£S:#o 3 

[0 0 9 7] 3 <MC (LB O) 3 7 IC 

£oT, o>+3co = 4a©faJS$&£tf*Tfc>*V 4ffiK 10 
©2 6 6nm#&£*S. i^T-li, *f:/I©{£*gll 

[0 0 9 8] ?£IC, %&K3 8lCi:oT, iS*»©fl»fe 

Sft»t©4ffi«J^iRBeft (B BO) 3 9^ 

[0 0 9 9] #M9BBft3 9"T*tt, *>{-7ll0Wm. 
-£tC«fcU, c0 + 4w=5a>©ftJS$8£;W&*>*U 5 
£8g (8»2 13nm) BB0 3 9£ffi 

[0 10 0] H#l/— 9 s - 2 3 (I/— !f-JttH*> 

*T©lW«l«ftlSBW»*oTV^©-C, SigS-ST* 
fiWa-TCfeAv^. ;5t#£4 0©<fcoTH#3*if::g# 
mi. £tS#88Hftt:i&ZMV* StfNd : YAGD"; 
F3 4©J:oTJ*»S4i6. 30 

[01013 #gaswT?i*. ±iai/-if-^yg?§*©3 , 6 

^PS©, Nd : YAGBy F34, #H9@I££3 5, 
3 6, 3 7, 3 9^icte, -t©S8ffi£jElfl&ifc&&i6 

**fett*^-f j)frn>*9 h) 3-£Tfiit«:l».ifcS 
*T%iAv\ *fe> RSrt*3 3 fclHSStC H£f#S4 0=fe, 
«M»fifc-&nc, #M0g|£& 3 9 ©SfflSKfiMffllfctf 

[0 10 2] #|Q60![T'te, 5fg$^©i«M$ 40 

[0 1 0 33 #gaswc©i'— jf-wftw— © 

[0 10 4] 43MMICJ:tUl MS 2 1 3 nm©^ 

t% meiM<iMMi^ft<. 2HH»3fc-i/>x© 50 



[0105] #»w*araufeflfi©id6Wc-3V^T, 

[0 10 6] ^WfiWflDfR^^-" !f-3HBtt. ±8BH 

2, 3©njfe^i:ra«ic n«©u— ithbkmjotk • 

3W= L/T«Wtl/fe%>©-C* H4 ICS**- J: e> 

tt. £j&g©l/~ Sf-«8£+*/J«l/-1f-4 1 fc, 

«Mam«:ff^ittiB«a»4 3, 45^ /j^-if- 
4 1 tymmz&i 3 i:©^ #n^m^4 3 nmm 
HA4 5fc©i«. imm&A 5<oimwK.*n*ttiSL 

tt&tlfc, b>X4 2, 4 4, 4 6t$:*-rS. 

[0 10 7] #£B66«Ttt, /J«l/— S*-4 1 fcl/t 
tt. MS 8 2 0 nmfeJ8t6|ljA'l 5 0mWSS®#- 
F©^WfrU— if— 4 1 SJ§v*<&*>©7*, dims 

[0 10 8] ^iS#!St§&£:LTli, «A.tf TGe n e 
ration of 41 mWo f blue ra 
diation by frequency doub 
ling of, a GaAlAs diode la 
ser (W. J. Kozlovsky, W. Lent 
h, E. E. Latta, A. Mo s e r a n d G. 
L. Bona, Applied Physics Le 
tiers, Vol. 56, p. 2 29 1, (1 9 9 
0) ) J £iBK©09©«fc 5 8 5 6 nm£4 2 8 nm 

KWiggmz'tz *nss0!i© v-v-mm 

tt. Z<D^teMWM$&mmLX, 8 2 0nmA> 
e,4 10nm/V S&i:4 10nm*>&2 0 5nmA© 
2^^|hLfct;©T'S>S. 

[0 10 9] ^SQfeWCfeV^, it^^b-if-4 1*» 
. 6>ffifelft*8 2 0 nnUDftte, 1/>X4 2T'^l«IilJK* 
«fctt*.T, #HWKBIl4 3»CA»Sn*. d^T% # 
fflm&± 3tLLX\& LBOSflV^. 

[o 1 1 o] i&m&&4 3<Dtzt5mam& mik^ 
t * $ izm^ \r=.&vw$mizmmts tu $e>(c82o n 

mamtttttLXttffi&mztt*)* »^4 10nm 

© 2 flattest lt liiB^a^ic** «k e> jfcM^^'fi© 
[oin] #n«^m*4 3©Afltau>^^HflHnt 

SnfeTiB®^R»S:fflV\-C3^C3ll6S:HCi«>*« 

?t (u>y^ysa») fc*oTv>s. zL©<te)jc, -#© 

[0 112] ^^igffi4 3{CAltLfe8 2 0nm©^ 

^- a© t« y&fc*ife*jp#iflrc>if- A{afiT*sg2H5 

HSfiR«^*^t < )S3 U , 2 f&M© 4 1 0 n m©ft#7K¥ 
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(9) 



[0 113] &&l,Tz2fflffl. z<M5.t/u&*mm 

*gj|4 3 <B**#&ttttf U l/>*4 4 fcttC«*fc* 

ft(D}m&%£gk4 5\ZMftZ>. 
8 0 0 nm©g#$«, *0Kfc^*fcl«Kli»4 3 
©tf»KBH&£«>e>*U *©*iHS#e>ffllrt***©©» 

[0 1 14] #B»!8l8ft4 5i:l/Ctt. BBOfcfflVN 
So £fe> #NM9^@4 SO&ffimWt, 4 10nm 
<D2&mz\m%Mi'$T% 2 0 5nm©4ffi«K:l*!fiB8 10 

%k immn^* 3 ^wia****-*-**; u 

jg»T?*y, «2iW^Ciot, 4 10nm©2 
«ift^6 2 0 5.nm04ttK«l£U Sffibfe4lS« 



[0 115] 5ffia*lfc4fiBft»*. 1/>X4 6^AMb - 
#3*1*. **!^fc2 0 5nm©3Sft3fc©ffi*i:l/t 

«. Hi© i/— y-iat*fey» 5 0mwms^Bii* 20 

[0 116] *fc. ^fcoO^HWBKiSrE^yS/ff * 

-&t>-#Z>tc&><Dm&£ LT, TL o n g i t u d 

inally diode-pumped conti 
nuous-wave 3. 5-W green la 
s e r (L. Y. Liu, M. Oka, W. Wi e c h 
mann and S. Kubota, Optics 
Letters, Vo 1. 19, p. 189 (199 
4) ) J lCf3iB£*VO^«fce>*U «»©9— JKWW© 30 

[0117] ^^^^^^-©WBMWtt. 

©«hru #Mwwaw>**ft#^-- j y-ssasT— 

[0 118] ^©-S5CA^^T'%^+^©^^^ 

^fc#(«xSJS#©*!*S:fflV^ii:T, 
3W«©ilfcR«:-SltS-ft*1»*fc LTfc&v*. 

[0119] ^latw©*^^— if-jaiiciwi. 1 

0 0*CD is— y-WIW>#ttT? 5 WBRflMWWftffl** 5 
H&Stt*., fcfc, ^^l/-tf-4 lfcLT, 7 72 
n m©3t &«^-T* *j©&««.ti. 4 fgi&ti 1 9 3 n m 

#-cas&. wn&Ammazmwm&tvxtt. kb . 

BFfcJiV**. 50 



#Hffsp 8-334 803 
[0 12 0] #^«jftWl'-1f-3W©ffi© 

[0 12 1] 2fs^S6W©^l/— !f-3taS^ ±IB02 
©JttSMfcHHWc «R©1/— 9»-«*«:a»W=*lcb 

[0 12 2] -ratebfe, #l/Hf-»lttk ffimzft 
£+S J NM*l'-"if- 5 1 fc, fi&j6B%C£ ySfeSStlS 
#&©#&$&£1-Si:#fc, 2te$/sggg| 
f 3 l/-if-^Sgf§ (@ftu-if-) 5 0 lh, ^2 
m* 4 |(!ffiC^t-*^«KHM«aS:*1'*««E 

&«p 5 o 2 i/-- »f-&js$ 5 o i umaxm 5 0 
2 1 ©mem? &*wsjBfc« x/yxsit*mu Wk 

mz2 6 6 nm©»?:^t5. 

[0 12 3] l/-1f-«HH5 0ltt. U>X5 2 il, 
£1^5 3, 5 6il, @ftb--iM£R©Nd : YAG 
n«;K5 4t, ifcB^fcf^#lli»^* 5 5 1 &*f 

i&J^&SP5 0 2ti > ms@&izfi$itt®& 

5 9 Us %mmm&Mt 5 9 ©w«atcs3e$ tifcfi 

[0 12 4] ^#l/-if-5 1fre>©i&R8 0 8nm 
©S&j|3« (ffi*3W) l/>X5 2T*^$tU Slit 
S&5 3£»l/t, Nd : YAGDy K5 4 0J*1"*. 
- H3©IQ6WfcW»K3fe77'r/*-fcJ8v\T¥ 

[0 12 5] film 5 3ti, $«8 0 8nm©S&j&fttC 
fcfl/rttiWffiaafc Sfefil 0 6 4 nm©ftlCkmfi|* 

S^5 3 2 nm©#fc#L,T»WraBS^iR«R*: 
Jftftf*. Nd : YAGDy K5 4 li, ±£S|ftb<— »f- 

5 1 ^6>©Sl^B3t^Alif$tU 1 0 6 4 nrn©S«^ 
38£f£ *>©"?, ^©WflifTHSf*, 3 minm 
(±1 0mmgg-t'&£. 

[0 12 6] »£3*ifc2S#«tt, #H»NSft5 5^A 
»U ^3T*2^?g^^lStt5„ #l4tt!ai!ffl5 5& 

2ffi8S«4ffl©#H«eieftKTiOP04 (KTP) 5 

5 Z^/uT'ffl&ZftZbWs N d : YAGd'y h* 5 4 

[0 12 7] tS10 64nm©S* 

mzMisX\mjmm> 5 3 2 n m© 2^cm lt 

ifiB®W©fiSfl)t*<*6Stvcv^. l/-if-^SSS 
5 0 1 icii, JJBWMttcftiA, $ 6tc ift^E- K*#- 

[0128] xmrnwiT'it. i/— 9--^ss§5 0 1 * ic 

{i, ]S^g©l 0 6 4 nm©S3fc?S^g3CZ:«)e>tU #^ 
WS5 5Cfcot, 5 3 2nm©2f&S©^*^* 
LT> 3©2^®^fil*^5 6^e>ffl|^StlS. 
[0 12 9] dZLT% *^^J©SI^5 3 4, l/-tf 
-«CH 5 4 ©£JKBKiRMtt€:J|&*'*6 3 fcTffWtS 
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(10) 



w 

[0 13 0] U— V-#8m$ 0 1 ZffliLt~2m&V> 
53 2nm#tt, 1^X5 IX'^^^^tlX, # 

502 MTX'&Mmmtwx) ^J&t*. m 

J«Sft5 9i:LTttBBO&ffiV^. *Hgg&8»5 0 2 
/\A#Jb£5 3 2nm©2te8fc'6&, 2 6 6nm©4|& 

[0 1 3 1] *WR#JBB5 0 1/ 

-if-#i8t§5 0 l^&^-r-s^^^ci^ntsj: 

nmftftSA 5 9 ©nag® £#tm iKHffli&JSrtu aw 
[0132] $gmmiz£ti& !mftu-4r-5 1 1 

LTSWgg©^};^©^©*:^^^ &l/-if-Jl 
^^©S^fCffi^tlS 2 6 6 nm®M©«ai 

[0 13 3] 3t^«WBbfc**l/-' y-#®©ft&© 

3Ha5©^MT'^e>*lfcjtii^©ftfc>y^ 

[0134] #2Ug#i©$t*f- u-*f-ym%. 02®^ 

SWfcWHWc, Mfc£© l/-if-5SIS&MBMc LXffi& 

$*v5*>©-e&y, if-saw*. E6(cgt-r«fce> 

[0 13 5] 1-^t>*., I/-' y-iaSl*. 
M*fl®Q-*-f ^•mz^JV^U— 2ffi$i 30 
/s©3S^©#89$&fi6 7 fc, 4<fflft'\©3(aWi©* 

[0 13 6] SVVXU— !mfcU-*f-6 1 

m e o i fc*»&««an*. i/— i?-£iS&6 o 1 
li, u-ifHBEK6 4&tOT8S&6 5i:, *©Wffllfctti 
®3;ft£HfiS& 6 3, 6 6 i: fc^Tf •£>. 

[0137] 6 1 ^e><DS&«H^fcii, %y 

7-f A- 6 2 fcjll/t U— !f-WB»6 0 1 IC^*V 
RMtt6 3&«y* l/-1f-&JtT'&£Nd : YLF&S 40 
■H6 4&S&jlS1-£. #:77-rA-6 2£Mvv? 

05©nsfe^mffctvfcj;e>tc^>xT'*jtb-c, 

l/-if-^«g»6 o l &x-m<m££LX%&i>\ 
[0 13 8] is-V-Kime o i icwu #^#33** 

lC<fc£^§§6 4jWE$;ftTfcy, Vvfctf>SQ-;*-f 

s. zam^tir^vv%%<D/v^m\iMji ons, 

l ^^©x^i^-te^i 0 0 ix J, ;W/*©ttyJB 
LjUSEgW*, «i)10kHzT'fe5 t £©flto»CJ:*tfi. 
spi*ix*;i/^-ffi*(i^iWi:^^>. 50 



4$ Bgsp 8-334803 

[0 13 9] U-if-^l^ 1 fr&Hfc&aftfc/'M/ 
tf-?ffi##*£VN©T% %E33ft©|gilc:£& 

[0140] *ses«T»t4. u— 6 o i ^e> 

ffijtfSftfe 1 0 6 4 nm©g#$S:, %®t<DiW$&&& 
(KTP) 6 7f5 3 2nm©2<fiS$tlCU 2<B@©# 
IWBefi (BBO) 6 8T*4-f&ja©2 6 6nm©^J I 6 

ae>ic, BBomctot, g#$£4 

we**. 

[oi4i] iziT', iftscaaww&s&^wsfc 

[0 14 2] a&gfiM©!/— ^-^©^^witlli, 
«RWt-#&*i* 2 6 6nm«ffiiJ (WfflA) 
tLTte, 1 0 OmWSK^BiA^ti^). iot, ±13 
I/— y 1 -!^?: 10X10 ©It 1 0 0*S:*fCUfc, & 

^ u— y-^ai^i: L-T io w@g©-£ftHj## 

[0 14 3] 4£GK0gicJ:tU£ n:wC* h& 3SMW 
nfc-l/:v*©4££, *>7^->;*©eJM4fcif©f!lA 
Sr^-T-SZlii^T?^ fro, y^l/^^S^-f-Sri: 

[0 14 4] ;*3|jB«ttAn/*3fc«:fflv*"CV^fc 
«>, 3.©**T*l±^^h;i^Sli®^t>5<, ffi#34%£ 
^F^CDiMBHBC L/X, 1 0 0 pmgglC&So Zl©fc 

«>. s^T-^-rs^icti, ^usatt©stifcs 

[0 14 5] bfrU -f>S?i^2/3>ny^i:l*Hn 
S^n©^lCi y, ^.^^ hJimUi: 1 P mJ^Tl-t- 

[0 14 6] 

x©{gv v— f-xmzm&tz 

[0 14 7] 

[0®©tS8#^Si^] 

imU #«WICJ:«SS8^1/— y-3*«©-IQIW©^ 
[02] *^©ftfi©^6SM©^^5:^-r«4mEIT' 

<&>£><> 

[03] 02 coHSSM© U— r-gi*t©^ifttiji©- 

[0 4 ] ^smom^&sffKo u-if-m^<D^t^m 

Jt©-«S:a%11!WiBre»*. 

[0 5 ] 49B99©ffi^fifl© U— 9»-iyR©3ie^tt« 
5g©-0iJ?:^-n5ira0T'S)S. 
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